Inhibition of p38 mitogen-activated protein kinase interferes with cell shape changes and gene expression associated with Schwann cell myelination.
In the present study we demonstrate that p38, a member of the mitogen-activated protein kinase (MAPK) family, is essential for ascorbate- and laminin-induced myelination in Schwann cell-dorsal root ganglion neuron cocultures. The inhibitory effect of the specific p38 blockers, PD 169316 and SB 203580, on ascorbate-induced myelination was exerted during the early stages (1-2 days) of ascorbate treatment. Inhibition of p38 was further shown to prevent the alignment of Schwann cells along axons in laminin-treated cocultures. The addition of laminin to Schwann cell-dorsal root ganglion neuron cocultures stimulated phosphorylation of p38, thereby demonstrating a link between laminin-induced myelination and p38 activation. Similarly, the small heat shock protein, Hsp27, which is phosphorylated by MAPKAPK2, a downstream substrate of p38, was phosphorylated in response to the addition of laminin to the cocultures. The p38 inhibitors did not affect the proliferation or survival of Schwann cells in the cocultures as assessed by BrdU incorporation and total cell counts. However, p38 inhibition interfered with an early stage in myelination, thereby preventing ascorbate-induced increases in the levels of mRNAs encoding MBP, MAG, and P(0) and reducing laminin deposition. These results indicate that activation of p38 by a signaling pathway(s) involving laminin and appropriate integrin receptor(s) is required for the alignment of Schwann cells with axons that precedes myelination.